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CONDENSATE SEPARATOR AND 
COLLECTOR 

CROSS REFERENCE TO RELATED 
APPLICATION 

The present application claims priority from provisional 
patent application Ser. No. 60/034,984 ?led Jan. 8, 1997. 

FIELD OF THE INVENTION 

The present invention relates generally to a ?uid separator 
and more speci?cally to an oil/Water/air separator for a 
compressed gas unit Which separates oil/Water from air 
during the condensate drain cycle of the compressor so that 
the oil/Water can be collected and the air can be dumped to 
atmosphere. 

BACKGROUND OF THE INVENTION 

In conventional systems for compressing a gaseous ?uid, 
a liquid, for example oil, is added to the gaseous ?uid as a 
byproduct of the compressor lubrication system. In addition 
Water is present in the ambient air and is condensed as a part 
of the compression process. These liquids must be removed 
in a separating unit prior to the compressed gaseous ?uid 
being delivered to the consumer. Environmental concerns 
have dictated that any air exhausted to the atmosphere must 
also be free of oil/Water so that the air must be ?ltered and 
the oil/Water mixture separated from the air during the drain 
cycle of the compressor. 

SUMMARY OF THE INVENTION 

The present invention relates generally to a ?uid separator 
for separating a liquid such as oil or Water from air delivered 
from a compressor during the condensate drain cycle of the 
compressor. The separator includes a housing having an inlet 
and an outlet. The inlet is con?gured so as to impart a sWirl 
to a gaseous ?uid Which enters the inlet. The separator also 
includes a means to change the direction of the ?oW of the 
gaseous ?uid. The separator also includes a ?rst ?lter Within 
the housing in the path of the ?uid ?oW and a second ?lter 
Within the housing betWeen the ?rst ?lter and the outlet of 
the housing. Means for collecting the separated liquid are 
also provided. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a block diagram for a compressor system; 

FIG. 2 is a longitudinal cross-sectional vieW of the ?uid 
separator according to the present invention; and 

FIG. 3 is a cross-sectional vieW of the ?uid separator of 
FIG. 2 taken along lines 3—3. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

Referring to the draWings and more particularly to FIG. 1 
there is illustrated diagrammatically a compressor system 
for a gaseous ?uid such as ambient air. A compressor is 
illustrated diagrammatically by reference numeral 3 and 
includes a ?lter 1 through Which atmospheric air is supplied 
to the inlet of a ?rst stage 2 of the compressor 3. Compressed 
air is delivered from the ?rst stage 2 to a second stage 4 of 
the compressor 3. The second stage 4 is provided With a 
condensate separator 5 Which separates Water and oil from 
the compressed air before the compressed air is delivered to 
a third stage 6 of the compressor 3 for further compression. 
The moving parts of the compressor 3 are lubricated With oil 
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Which mixes With the air compressed in the compressor 3. 
Water is included in the ambient air and it too must be 
removed prior to delivery of the air in its compressed form. 
The third stage 6 of the compressor 3 also includes a 
condensate separator 7 to remove Water and oil from the 
compressed air. Compressed air from the third stage 6 of the 
compressor 3 ?oWs through valves 8 and 9 to an outlet 11 for 
use in a suitably compressed form devoid of Water and oil. 

The condensate separators 5 and 7 include drain lines 12 
and 13 respectively Which communicate With the condensate 
separator and collector (CSC) 6 through drain valves 15 and 
16 respectively. 

Periodically it is necessary to drain the condensate sepa 
rators 5 and 7 of the compressor 3 and When this becomes 
necessary a valve 14 is actuated to open the valves 15 and 
16 to permit condensate in the form of an air and oil/Water 
mixture to ?oW to the condensate separator and collector 6 
of the present invention. 
The condensate separator and collector 6 is best shoWn in 

FIGS. 2 and 3 as including a substantially cylindrical 
housing 70 having an upper end cap 80 and a loWer end cap 
90 Which de?ne a chamber 110. An inlet 10 is provided in 
the upper end cap 80 and connects the chamber 110 to the 
lines 12 and 13. The inlet 10 is in the form of a pipe Which 
extends into the housing 70 and is provided With internal 
grooves 120 Which impart a sWirl to the mixture of air and 
Water/oil draining from the compressor 3. The inlet pipe 10 
extends into the chamber 110 as shoWn in FIG. 2 and at its 
inner end is connected to an elboW 122 so that the mixture 
is directed in a spiraling motion through the elboW 122 and 
impinges against the inner Wall 71 of the housing 70. Some 
of the liquid is separated from the air at this point and more 
is separated as the air passes through a ?lter 30 disposed in 
the path of the mixture rebounding off the inner Wall 71. The 
oil and Water Which is separated from the air drops to the 
bottom of the housing 70 and is retained by a gravel bed 40 
until it is manually drained through a valve 50. 

The air is vented through an outlet 130 provided in the 
upper end cap 80 after passing through a ?lter 60 to further 
remove Water/oil mist Which has not been removed by the 
?lter 30. 

In vieW of the teaching presented herein, other modi?ca 
tions and variations of the present inventions Will be readily 
apparent to those of skill in the art. The foregoing draWings, 
discussion, and description are illustrative of one embodi 
ment of the present invention; but are not meant to be 
limitations on the practice thereof. It is the folloWing claims, 
including all equivalents, Which de?ne the scope of the 
invention. 

I claim: 
1. An apparatus for separating an entrained liquid from a 

stream of compressed gaseous ?uid, said apparatus com 
prising: 

a housing having a side Wall and an inlet pipe and an 
outlet, said inlet pipe extending into an interior of said 
housing and terminating at an end; 

a stationary elboW disposed on said end of said inlet pipe 
and having an exit end directed perpendicularly toWard 
said side Wall such that a gaseous ?uid ?oWing through 
said elboW perpendicularly impinges said side Wall and 
rebounds from said side Wall; and 

a ?rst ?lter disposed Within said housing in a position 
opposite said exit end of said elboW such that at least 
a portion of the gaseous ?uid rebounding off said side 
Wall passes through said ?rst ?lter. 

2. The apparatus of claim 1 Wherein said inlet pipe further 
comprises means for imparting a sWirl to said gaseous ?uid. 
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3. The apparatus of claim 2 wherein said means for 
imparting a sWirl comprises at least one groove de?ned in an 
inner surface of said inlet pipe. 

4. The apparatus of claim 1 Wherein said housing com 
prises an end Wall. 

5. The apparatus of claim 4 Wherein said inlet pipe passes 
through said end Wall. 

6. The apparatus of claim 4 Wherein said outlet is disposed 
in said end Wall. 

7. The apparatus of claim 6 Wherein said outlet comprises 
a opening de?ned in said upper end Wall. 

8. The apparatus of claim 1 Wherein said housing is 
substantially cylindrical. 

9. The apparatus of claim 1 further comprising a second 
?lter disposed Within said housing betWeen said ?rst ?lter 
and said outlet. 

10. The apparatus of claim 1 further comprising means for 
collecting the liquid separated from the gaseous ?uid. 

11. The apparatus of claim 10 Wherein said means for 
collecting the liquid comprises a gravel bed disposed in a 
interior bottom region of said housing. 
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12. The apparatus of claim 1 further comprising means for 

selectively draining liquid collected in said housing. 
13. The apparatus of claim 12 Wherein said means for 

selectively draining comprises a valve in said housing. 
14. A method for separating an entrained liquid from a 

stream of compressed gaseous ?uid, comprising the steps of: 
a. introducing a stream of compressed gaseous ?uid With 

an entrained liquid into a ?Xed inlet, said inlet eXtend 
ing into an interior of a housing and terminating at an 
end; 

b. imparting a sWirl to the gaseous ?uid in said inlet; 
c. directing said stream of gaseous ?uid from said inlet 

end toWard a side Wall of said housing such that said 
?uid substantially perpendicularly impinges upon said 
side Wall and rebounds from said side Wall; 

d. passing at least a portion of said rebounding gaseous 
?uid through a ?rst ?lter disposed With said housing in 
a position opposite said eXit end of side inlet. 

* * * * * 


